The production of cytokines in peripheral blood mononuclear leukocytes of patients with inflammatory bowel disease was investigated. T cell subset analysis and differential white blood cell counts were also performed.
Cytokines play important roles in the immune inflammatory reaction. Much attention has recently been directed to the roles of these cytokines in inflammatory bowel disease. There are several reports of abnormal cytokine production in inflammatory bowel disease -for example the upregulation of interleukin 1 production,' and reduced2 or normal3 secretion of interleukin 2. In addition, gamma interferon production has been shown to be impaired45 or unchanged. 6 Although these cytokines have been considered to play a crucial role in inflammatory bowel disease, the potency of mononuclear leukocytes in inducing these mediators has not yet been completely determined. It is generally accepted that in the cytokine cascade interleukin 1 is produced in macrophages and monocytes and in turn promotes the induction of interleukin 2,7 which stimulates gamma inferferon production in T cells. 8 Gamma interferon has inducing effects on interleukin 1 secretion in monocytes. 9 Based on these studies, we compared the production of interleukin 1, interleukin 2, and gamma interferon in peripheral blood mononuclear leukocytes obtained from patients in the active or inactive stages of ulcerative colitis and Crohn's disease. We also searched for a correlation between cytokine production and inflammatory bowel disease activity. Levels of each cytokine in the culture supernatants were directly assayed using the appropriate ELISA or radioimmunoassay. Assays were performed in duplicate according to the manufacturers' instructions. Sample cytokine concentrations were determined from the standard curve obtained using the standards supplied with the kits. The sensitivity of each RIA was 15-6-500 pg/ml for interleukin 11, 10-500 pg/ml for interleukin 2, and 0-1-50 u/ml for gamma interferon. Data are given as mean (SD).
T CELL SUBSET ANALYSIS T cell subsets were analysed by indirect fluorescent staining using OKT4 or OKT8 monoclonal colitis patients with active disease compared with controls and also reverted to control levels in quiescent disease (control, 18.6 (7.0) pg/ml: active ulcerative colitis, 43.1 (20.6) pg/ml, p<001: inactive ulcerative colitis, 27.5 (14.6) pg/ml, p<0 05). Interleukin 2 production in Crohn's disease patients with both active and inactive disease, however, was the same as that of controls (Fig 2) . In paired patients, interleukin 2 production was also significantly increased in the active compared with inactive ulcerative colitis (Fig 2) .
GAMMA INTERFERON PRODUCTION
Gamma interferon production was unchanged compared with controls, both in active and quiescent ulcerative colitis and Crohn's disease (Fig 3) . ment of gamma interferon production in ulcerative colitis patients, in whom interleukin 2 production was significantly increased. These data may indicate some dysfunction of the cascade reaction in producing interleukin 2 and gamma interferon in ulcerative colitis patients, as has also been alluded to by other investigators. '8 19 Contrary to the present data, Mutchnick et alt reported impaired gamma interferon production in peripheral mononuclear leukocytes of Crohn's disease and untreated ulcerative colitis patients. In addition, Miura and Hiwatashil found a decrease in gamma interferon production in peripheral mononuclear leukocytes of Crohn's disease and normal production in ulcerative colitis. We found no significant differences in T cell subsets and the OKT4/OKT8 ratio, in agreement with the data reported by Mutchnick et at4 and Miura and Hiwatashi.5 Therefore, the discrepancy is not likely to be due to the difference in the number of gamma interferon producing cells. The discrepancy of cell incubation time and stimulants used may partly explain the differences.
The present study indicates that the production of interleukin 1 and interleukin 2 in peripheral mononuclear leukocytes reflects to some extent the disease activity of ulcerative colitis and Crohn's disease. The present results also showed that there is some dysfunctional difference in the cytokine cascade between ulcerative colitis and Crohn's disease. However, the lymphocyte population of the mucosal layer may significantly differ from that of the peripheral blood. Thus, it is not clear whether similar dysfunctions in lymphokine production occur in intestinal mucosal mononuclear leukocytes.
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